Decimals are among the difficult subjects for the students because of its abstract nature. Therefore, the aim of this study is to develop instructional materials for students based on one of the four-stage models of constructivist approach related to the unit of "decimals". With this aim, a worksheet, analogy map and conceptual change text on the unit of decimals were developed. Case study method was used in the study. A pilot study was conducted with 32 6 th graders studying in an elementary school in Trabzon in order to use the instructional materials in the classes more effectively and to test their feasibility. At the end of this preliminary study, the students were determined to find the materials effective, visual and interesting. Therefore, it's recommended to use the materials developed during the course in mathematics classes and to develop similar materials for other subject matters.
Introduction
According to constructivist view, students give meaning to newly encountered situations based on their previous experience and preliminary knowledge (Çal k, 2006) . Although learning is considered as construction of perception of knowledge in the mind of the individual, in fact it's based on frequent interaction with other individuals. Constructivist learning view suggests that, pupils need learning experiences to construct their new knowledge with their existing ideas (Baki, 2008) .
Several models were developed for constructivist approach which argues that students give meaning to and grasp new situations by utilizing their previous experiences and preliminary knowledge. One of these models is the fourstage model developed by Baki (2008) . This model consists of the stages of introduction-arousing curiosity, explaining-discovery, abstraction and evaluation. This four-stage model will be explained in detail in the method section of this paper. Teacher may bridge the gap between the attainments and students' existing levels by preparing various instructional materials for a new unit or subject (Ersoy, 2001) . Thus, interactive learning processes such as the four-stage model in which students are at the center and more effective in many ways should be preferred to more teacher centered approaches.
Learning and perceiving new concepts are difficult or even impossible unless deficient learning and misconceptions in basic concepts are corrected (Y lmaz, 2007) . Number concept is one of the most important basic concepts in mathematics (Liebeck, 1984) . It's therefore important for the students to perceive number concept. Since misconceptions at this point will directly affect all the subsequent mathematical concepts, number concepts should be constructed in pupil's mind clearly and precisely (Kaynak, Narl , Köro lu, Çelik & Alkan, 2000) . Decimals are one of the important concepts in mathematics because they can be read and written as in decimal system, they facilitate arithmetic operations and they are commonly used in measurement of length, area and in other fields of daily life (Baykul, 2001) . Although 'decimals' is an important concept in mathematics as mentioned before, they are among the difficult subjects for the students because of its abstract nature. Hence, it has featured as a research question in many national and international studies (Baki & Bell, 1997; Cankoy, 1998; Cankoy, 2000; Seyhan & Gür, 2004; Steinle, 2004; Steinle & Stacey, 1998) . Traditional teaching methods are considered to be one of the important factors leading to formation of misconceptions (Lawson & Thompson, 1988) . Since studies based on a certain learning approach might give more desired outcomes (Niaz, 2001; Saka, 2001; Kurt & Akdeniz, 2002) , materials should be prepared considering current learning approaches. Therefore, the aim of this study is to develop instructional materials for students related to the unit of "decimals", test the feasibility of these materials and correct their deficiencies. With this aim, a worksheet, analogy map and conceptual change text on the unit of decimals within the framework of the four-stage model were developed.
Method
Case study method was used in this study. Case studies enable in depth investigation and explanation of a single case pertaining to a certain phenomenon. This case might be any individual, event, group or an institution. Although case studies are widely used in both qualitative and quantitative inquiries, in the case of qualitative research they enable in depth investigation of a single or a number of cases, phenomena or events with a limited sampling (Çepni, 2007) .
Participants
The study was conducted with 32 6 th graders studying in a public elementary school in Trabzon during the spring term of 2008-2009 school year (17 boys, 15 girls, average age 12 years).
Development of instructional materials
A worksheet (Appendix 1), conceptual change text (Appendix 2) and analogy map (Appendix 3) on the unit of decimals were developed as student materials. In the first stage of the development of student materials, unstructured interviews were conducted with five mathematics teachers about decimals and their instruction. As a result of the interviews with mathematics teachers, students were determined to have difficulties in comprehending decimals. So, it was understood that effective materials in teaching decimals are needed. To meet this need, instructional materials were developed by the researchers after relevant literature review. Developed materials were then examined by two mathematics educators and two mathematics teachers. Teachers and academicians confirmed that the materials may appropriately serve the aim of the study.
Pilot implementation of instructional materials
The pilot implementation of the instructional materials was conduced in a 6 th grade class of an elementary school in Trabzon for two class hours. In the course of this pilot study, students worked as pairs. Some deficiencies were detected during the pilot study and they were corrected. Some properties of the stages followed during the implementation of the pilot study of the developed instructional materials and the actions meanwhile may be summarized as follows:
At the introduction-arousing curiosity stage, an orientation is made to draw students' attentions to the subject. Since students bring their previous experiences, ideas and misconceptions into the classes, students' preliminary knowledge and their misconceptions in this knowledge are revealed. This enables the teacher to prepare the instructional activities according to the level of the students. At this stage, students' previous experience and preliminary knowledge about military life and ranks are checked and some explanations can be made if needed. Then, the question in the balloon is posed to the students and their views on the subject are obtained.
At the explanation-discovery stage, the experiences related to the intended concept are conveyed to the students. At this stage, various teaching methods are utilized to draw pupils' attentions to the subject. For this aim, a research problem is presented to the students and they are guided to think and interpret. At this stage, worksheet is handed out to the students and students are demanded to form pairs and to name their pair groups. After the pairs are formed, the instructions and explanations on the worksheet are followed. Students are asked to carry out the activities on the worksheet. The teacher walks among the groups, monitors and guides group discussions. Then, the teacher distributes the analogy map related with the study and explains this map.
Abstraction stage is the stage at which students compare newly confronted knowledge with their preliminary knowledge, question and modify it. The teacher becomes more active at this stage, explains the intended concept or subject according to the level of the class, allows the students to ask questions about the subject and helps full comprehension of the subject. At this stage, the teacher explains ordering and comparison of decimals with military ranks and distributes the students conceptual change text to demonstrate the case scientifically in mathematics.
At the evaluation stage, students apply their recently obtained knowledge to new situations. To achieve this, several activities such as problem solving, writing essays and linking with real life events are conducted that will allow students to experience several practices about recently learned concepts. Additionally, students are reminded with their misconceptions at the first stage and they are made aware of what they have learned. The most important property of this stage is reinforcement of recently learned concepts by different applications. At this stage, students are asked with the 6 th and 7 th questions on the last part of the worksheet for the reinforcement and transfer of the newly learned concepts to new and unfamiliar situations.
Results
During the application of the materials, no formal assessment was made but students made individual evaluations about the applications. The students stated that they found the materials effective, visual and interesting. At this point, students used expressions such as: "The class was enjoyable. I liked the activities. Since we are familiar with military issues, learning becomes more permanent.", "Activities are very good, simple and understandable.", "It was nice to relate decimals with military life. I didn't know some subjects previously. Now, I learned them.", "I liked the analogy of decimals with military life. In this way, we could relate decimals with daily life.". Generally, students claimed that instructional materials created a thought-provoking and enjoyable classroom environment. The most impressive point during implementation was relating decimals with military ranks. Therefore, the students stated that materials would be useful in teaching decimals.
Conclusion and Recommendation
This study develops instructional materials for students based on the four-stage models related to the subject of "decimals". Based on the results of this study, the conclusions and recommendations were presented as follows:
This model can be used in classes effectively because the number of stages is small and at each stage, instructions are explained during the implementation of materials and activities. In this context, the four-stage model is recommended for use in classrooms considering its feasibility.
Since correct perception of basic subjects of mathematics is very important, this kind of studies may be deemed necessary in mathematics instruction. Therefore, it's recommended to use the materials developed during the course in mathematics classes and to develop similar materials for other subject matters, and to investigate the effect of these materials on students' success and conceptual understanding. soldiers corresponding to that place value. The fraction part of the number indicates boot camp, and the integer part shows advanced training camp and the period (decimal point) indicates oath of enlistment during the transition from boot camp to advanced training camp. 
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Appendix 2. Conceptual change text related to decimals
Why can't we ignore decimal point (period) which is first used by the famous Islamic-Turkish scientist G yaseddin Cem id in mathematical operations? Explain.
Many students ignore the decimal point in decimals or perceive the decimal point as a parenthesis that separates two distinct numbers. For example, some students perceive the decimal number 5,62 as 562 or as two different number 5 and 62. The students who ignore the decimal point when comparing decimals read a decimal number as an integer and decide which number is bigger. For example, think that 0,21 > 0,4 because 21 > 4. But this thought is wrong.
Some students believe that decimals with more number of digits are either smaller or bigger. The students who think that decimals with more number of digits are smaller argue that 1,62 < 1,3 because there are three digits in 1,62 whereas there are only two digits in 1,3. The students who think that decimals with more number of digits are bigger argue that the decimal 5,182 > (is bigger than) the decimal 6,3. But both of these arguments are wrong.
Try to answer the following questions using the knowledge obtained above.
